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METHOD OF INHIBITING COPPER CORROSION 
DURING SUPERCRITICAL CO2 CLEANING 

0001. This patent application is related to commonly 
owned co-pending U.S. patent application Ser. No. (SSI 
05500), filed entitled “METHOD OF TREATING A 
COMPOSITE SPIN-ON GLASS/ANTI-REFLECTIVE 
MATERIAL PRIOR TO CLEANING”, U.S. patent appli 
cation Ser. No. (SSI 06700), filed entitled “ISO 
THERMAL CONTROL OF A PROCESS CHAMBER, 
U.S. patent application Ser. No. (SSI 10100), filed s 
entitled NEUTRALIZATION OF SYSTEMIC POISON 
ING IN WAFER PROCESSING”, U.S. patent application 
Ser. No. (SSI 13200) filed entitled “REMOVAL OF 
POROGENS AND POROGEN RESIDUES USING 
SUPERCRITICAL CO., U.S. patent application Ser. No. 
(SSI 10200), filed entitled “ISOLATION GATE 
VALVE FOR PROCESS CHAMBER, U.S. patent appli 
cation Ser. No. (SSI 05900), filed entitled 
IMPROVED RINSING STEP IN SUPERCRITICAL 
PROCESSING”, U.S. patent application Ser. No. (SSI 
05901), filed entitled “IMPROVED CLEANING 
STEP IN SUPERCRITICAL PROCESSING”, U.S. patent 
application Ser. No. (SSI 10800) filed entitled 
ETCHING AND CLEANING BPSG MATERIALUSING 
SUPERCRITICAL PROCESSING”, U.S. patent application 
Ser. No. (SSI 10300), filed entitled “HIGH PRES 
SURE FOURIER TRANSFORMINFRARED CELL, and 
U.S. patent application Ser. No. (SSI 09300), filed s 
entitled “PROCESS FLOW THERMOCOUPLE, which 
are hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to the field of clean 
ing features on semiconductor devices or other objects. 
More particularly, the present invention relates to the field of 
cleaning Substrates with exposed copper Vias using Super 
critical processing. 

BACKGROUND OF THE INVENTION 

0003. It is well known in the industry that particulate 
Surface contamination of semiconductor wafers typically 
degrades device performance and affects yield. When pro 
cessing wafers, it is desirable that particles and contaminants 
Such as, but not limited to, photoresist, photoresist residue, 
and residual etching reactants and byproducts be minimized. 
0004. A problem in semiconductor manufacturing is that 
the chemicals used in cleaning steps can react with exposed 
metal Surfaces and corrode/oxidize the exposed metal Sur 
faces. It would be advantageous to prevent or reduce cor 
rosion/oxidation of exposed metal Surfaces that can occur 
during cleaning steps. 

SUMMARY OF THE INVENTION 

0005 One embodiment of the present invention includes 
a method for the pre-treatment of a wafer that has exposed 
metal surfaces. The pre-treatment prevents of reduces the 
amount of oxidation to exposed metal Surfaces, and can 
eliminate the need for a cap layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. A more complete appreciation of various embodi 
ments of the invention and many of the attendant advantages 
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thereof will become readily apparent with reference to the 
following detailed description, particularly when considered 
in conjunction with the accompanying drawings, in which: 
0007 FIG. 1 shows an exemplary block diagram of a 
processing system, in accordance with an embodiment of the 
invention; 
0008 FIG. 2 illustrates exemplary graphs of pressure 
versus time for Supercritical processes, in accordance with 
embodiments of the invention; 

0009 FIG. 3 illustrates a flow chart of a method of 
performing a corrosion inhibiting process on a Substrate, in 
accordance with embodiments of the present invention; and 
0010 FIG. 4 illustrates exemplary results for processes 
performed, in accordance with an embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF SEVERAL 
EMBODIMENTS 

0011. The present invention is directed to an apparatus 
and methods of pre-treating a Substrate using Supercritical 
processing. The methods and apparatus in accordance with 
the present invention utilizes the low viscosity, high Solvat 
ing and solubilizing properties of Supercritical carbon diox 
ide to assist in a corrosion inhibiting process. For purposes 
of the invention, “carbon dioxide’ should be understood to 
refer to carbon dioxide (CO) employed as a fluid in a liquid, 
gaseous or Supercritical (including near Supercritical) state. 
“Supercritical carbon dioxide” refers herein to CO at con 
ditions above the critical temperature (31.3°C.) and critical 
pressure (7.38 MPa). When CO is subjected to pressures 
and temperatures above 7.38 MPa and 30.5° C., respec 
tively, it is determined to be in the supercritical state. 
"Near-supercritical carbon dioxide” refers to CO at about 
85% of the critical temperature and critical pressure. 
0012 Various objects can be processes using the appa 
ratus and methods of the present invention. For the purposes 
of the invention, “object' typically refers to semiconductor 
wafers, Substrates, and other media requiring low contami 
nation levels. As used herein, “substrate' includes a wide 
variety of structures such as semiconductor device structures 
typically with a deposited photoresist or residue. A substrate 
can be a single layer of material, or can include any number 
of layers. A substrate can comprise various materials, includ 
ing semiconductors, metals, ceramics, glass, or composi 
tions thereof. 

0013 A wide variety of materials can be effectively 
pre-treated using the methods and apparatus of the inven 
tion. For example, a Substrate can comprise a low-k material, 
or an ultra-low-k material, or a combination thereof. The 
methods and apparatus of the invention are particularly 
advantageous for pre-treating materials having thicknesses 
up to approximately 2.0 microns and having critical dimen 
sions below approximately 0.25 microns. 
0014 FIG. 1 shows an exemplary block diagram of a 
processing system 100 in accordance with an embodiment of 
the invention. In the illustrated embodiment, processing 
system 100 comprises a process module 110, a recirculation 
system 120, a process chemistry Supply system 130, a 
high-pressure fluid Supply system 140, a pressure control 
system 150, an exhaust system 160, and a controller 180. 
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The processing system 100 can operate at pressures that can 
range from 1000 psi. to 10,000 psi. In addition, the process 
ing system 100 can operate at temperatures that can range 
from 40 to 300 degrees Celsius. 
0.015 The details concerning one example of a process 
ing chamber are disclosed in co-owned and co-pending U.S. 
patent application Ser. No. 09/912,844, entitled “HIGH 
PRESSURE PROCESSING CHAMBER FOR SEMICON 
DUCTOR SUBSTRATE, filed Jul. 24, 2004, Ser. No. 
09/970,309, entitled “HIGH PRESSURE PROCESSING 
CHAMBER FOR MULTIPLE SEMICONDUCTOR SUB 
STRATES, filed Oct. 3, 2001, Ser. No. 10/121,791, entitled 
HIGH PRESSURE PROCESSING CHAMBER FOR 
SEMICONDUCTOR SUBSTRATE INCLUDING FLOW 
ENHANCING FEATURES.” filed Apr. 10, 2002, and Ser. 
No. 10/364,284, entitled “HIGH-PRESSURE PROCESS 
ING CHAMBER FOR A SEMICONDUCTOR WAFER,” 
filed Feb. 10, 2003, the contents of which are all incorpo 
rated herein by reference. 
0016. The controller 180 can be coupled to the process 
module 110, the recirculation system 120, the process chem 
istry supply system 130, the high-pressure fluid supply 
system 140, the pressure control system 150, and the exhaust 
system 160. Alternately, controller 180 can be coupled to 
one or more additional controllers/computers (not shown), 
and controller 180 can obtain setup, configuration, and/or 
recipe information from an additional controller/computer. 
0017. In FIG. 1, singular processing elements (110, 120, 
130, 140, 150, 160, and 180) are shown, but this is not 
required for the invention. The semiconductor processing 
system 100 can comprise any number of processing ele 
ments having any number of controllers associated with 
them in addition to independent processing elements. 
0018. The controller 180 can be used to configure any 
number of processing elements (110, 120, 130, 140, 150, and 
160), and the controller 180 can collect, provide, process, 
store, and display data from processing elements. The con 
troller 180 can comprise a number of applications for 
controlling one or more of the processing elements. For 
example, controller 180 can include a Graphical User Inter 
face (GUI) component (not shown) that can provide easy to 
use interfaces that enable a user to monitor and/or control 
one or more processing elements. 
0019. The process module 110 can include an upper 
assembly 112 and a lower assembly 116, and the upper 
assembly 112 can be coupled to the lower assembly 116. In 
an alternate embodiment, a frame and or injection ring (not 
shown) can be included and may be coupled to an upper 
assembly 112 and a lower assembly 116. The upper assem 
bly 112 can comprise a heater (not shown) for heating the 
process chamber 108, the substrate 105, or the processing 
fluid, or any combination thereof. Alternately, a heater is not 
required in the upper assembly 112. In another embodiment, 
the lower assembly 116 can comprise a heater (not shown) 
for heating the process chamber, the Substrate, or the pro 
cessing fluid, or a combination of two or more thereof. The 
process module 110 can include means for flowing a pro 
cessing fluid through the processing chamber 108. In one 
example, a circular flow pattern can be established, and in 
another example, a Substantially linear flow pattern can be 
established. Alternately, the means for flowing can be con 
figured differently. The lower assembly 116 can comprise 
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one or more lifters (not shown) for moving a chuck 118 
and/or the substrate 105. Alternately, a lifter is not required. 
0020. In one embodiment, the process module 110 can 
include a holder or the chuck 118 for supporting and holding 
the substrate 105 while processing the substrate 105. The 
holder or chuck 118 can also be configured to heat or cool 
the substrate 105 before, during, and/or after processing the 
substrate 105. Alternately, the process module 110 can 
include a platen for supporting and holding the substrate 105 
while processing the substrate 105. 
0021 A transfer system (not shown) can be used to move 
a substrate into and out of the processing chamber 108 
through a slot (not shown). In one example, the slot can be 
opened and closed by moving the chuck 118, and in another 
example, the slot can be controlled using a gate valve (not 
shown). 
0022. The substrate 105 can include semiconductor mate 

rial, metallic material, dielectric material, ceramic material, 
or polymeric material, or a combination of two or more 
thereof. The semiconductor material can include elements of 
Si, Ge. Si/Ge, or GaAs. The metallic material can include 
elements of Cu, Al, Ni, Pb, Ti, Ta, Co, or W, or combinations 
of two or more thereof. The dielectric material can include 
elements of Si, O, N, or C, or combinations of two or more 
thereof. The ceramic material can include elements of Al, N, 
Si, C, or O, or combinations of two or more thereof. 
0023 The recirculation system 120 can be coupled to the 
process module 110 using one or more inlet lines 122 and 
one or more outlet lines 124. The recirculation system 120 
can comprise one or more valves (not shown) for regulating 
the flow of a Supercritical processing Solution through the 
recirculation system 120 and through the process module 
110. The recirculation system 120 can comprise any number 
of back-flow valves, filters, pumps, and/or heaters (not 
shown) for maintaining a Supercritical processing Solution 
and flowing the Supercritical process Solution through the 
recirculation system 120 and through the processing cham 
ber 108 in the process module 110. 
0024. In the illustrated embodiment, the chemistry supply 
system 130 is coupled to the recirculation system 120 using 
one or more lines 135, but this is not required for the 
invention. In alternate embodiments, the chemical Supply 
system 130 can be configured differently and can be coupled 
to different elements in the processing system 100. For 
example, the chemistry supply system 130 can be directly 
coupled to the process module 110. 
0025 Process chemistry is preferably introduced by the 
process chemistry supply system 130 into a fluid stream by 
the high-pressure fluid supply system 140 at ratios that vary 
with the Substrate properties, the chemistry being used, and 
the process being performed in the processing module 110. 
The ratio can vary from approximately 0.001 to approxi 
mately 15 percent by volume. For example, when a recir 
culation loop 115 comprising the process chamber 108, the 
recirculation system 120 and lines 122 and 14 has a volume 
of about one liter, the process chemistry Volumes can range 
from approximately ten micro liters to approximately one 
hundred fifty milliliters. In alternate embodiments, the vol 
ume and/or the ratio may be higher or lower. 
0026. The chemistry supply system 130 can comprise 
pre-treating chemistry assemblies (not shown) for providing 
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pre-treating chemistry for generating Supercritical pre-treat 
ing solutions within the processing chamber 108. The pre 
treating chemistry can include a high polarity solvent. For 
example, alcohols, organic acids, and inorganic acids that 
can be introduced into supercritical carbon dioxide with one 
or more carrier solvents, such as water or alcohols (Such a 
methanol, ethanol and 1-propanol). 
0027. In other embodiments, the pre-treatment chemistry 
can include nitrogen-based and/or Sulfur-based inhibitors. 
These may include 2-aminopyrimidine (AP), 2-amino-5- 
mercapto-1,3,4-thiadiazole (AMT), benzotriazole (BTA), 
5,6-dimethylbenzimidazole (DB), 2-mercaptobenzimida 
Zole (MBI), 2-mercaptobenzoxazole (MBO), 2-mercaptopy 
rimidine (MP) and 2-mercaptobenzothiazole (MBT). 
0028. The chemistry supply system 130 can comprise a 
rinsing chemistry assembly (not shown) for providing rins 
ing chemistry for generating Supercritical rinsing solutions 
within the processing chamber 108. The rinsing chemistry 
can include one or more organic solvents including, but not 
limited to, alcohols and ketones. In one embodiment, the 
rinsing chemistry can comprise an alcohol and a carrier 
solvent. The chemistry supply system 130 can comprise a 
drying chemistry assembly (not shown) for providing drying 
chemistry for generating Supercritical drying solutions 
within the processing chamber 108. 
0029. In addition, the process chemistry can include 
chelating agents, complexing agents, oxidants, organic 
acids, and inorganic acids that can be introduced into 
supercritical carbon dioxide with one or more carrier sol 
vents, such as N,N-dimethylacetamide (DMAc), gamma 
butyrolactone (BLO), dimethyl sulfoxide (DMSO), ethylene 
carbonate (EC), N-methylpyrrolidone (NMP), dimethylpip 
eridone, propylene carbonate, and alcohols (such a metha 
nol, ethanol and 1-propanol). 

0030) Furthermore, the process chemistry can include 
Solvents, co-solvents, Surfactants, and/or other ingredients. 
Examples of solvents, co-solvents, and Surfactants are dis 
closed in co-owned U.S. Pat. No. 6,500,605, entitled 
REMOVAL OF PHOTORESIST AND RESIDUE FROM 
SUBSTRATE USING SUPERCRITICAL CARBON 
DIOXIDE PROCESS, issued Dec. 31, 2002, and U.S. Pat. 
No. 6,277,753, entitled “REMOVAL OF CMP RESIDUE 
FROM SEMICONDUCTORS USING SUPERCRITICAL 
CARBON DIOXIDE PROCESS, issued Aug. 21, 2001, 
both are incorporated by reference herein. 
0031. As shown in FIG. 1, the high-pressure fluid supply 
system 140 can be coupled to the recirculation system 120 
using one or more lines 145, but this is not required. The 
inlet line 145 can be equipped with one or more back-flow 
valves, and/or heaters (not shown) for controlling the fluid 
flow from the high-pressure fluid supply system 140. In 
alternate embodiments, high-pressure fluid Supply system 
140 can be configured differently and coupled differently. 
For example, the high-pressure fluid Supply system 140 can 
be directly coupled to the process module 110. 
0032. The high-pressure fluid supply system 140 can 
comprise a carbon dioxide source (not shown) and a plu 
rality of flow control elements (not shown) for generating a 
supercritical fluid. For example, the carbon dioxide source 
can include a CO feed system, and the flow control ele 
ments can include Supply lines, valves, filters, pumps, and 
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heaters. The high-pressure fluid supply system 140 can 
comprise an inlet valve (not shown) that is configured to 
open and close to allow or prevent the stream of Supercritical 
carbon dioxide from flowing into the processing chamber 
108. For example, controller 180 can be used to determine 
fluid parameters such as pressure, temperature, process time, 
and flow rate. 

0033. As shown in FIG. 1, the pressure control system 
150 can be coupled to the process module 110 using one or 
more lines 155, but this is not required. Line 155 can be 
equipped with one or more back-flow valves, and/or heaters 
(not shown) for controlling the fluid flow to pressure control 
system 150. In alternate embodiments, pressure control 
system 150 can be configured differently and coupled dif 
ferently. The pressure control system 150 can include one or 
more pressure valves (not shown) for exhausting the pro 
cessing chamber 108 and/or for regulating the pressure 
within the processing chamber 108. Alternately, the pressure 
control system 150 can also include one or more pumps (not 
shown). For example, one pump may be used to increase the 
pressure within the processing chamber 108, and another 
pump may be used to evacuate the processing chamber 108. 
In another embodiment, the pressure control system 150 can 
comprise means for sealing the processing chamber 108. In 
addition, the pressure control system 150 can comprise 
means for raising and lowering the substrate 105 and/or the 
chuck 118. 

0034. As shown in FIG. 1, the exhaust control system 
160 can be coupled to the process module 110 using one or 
more lines 165, but this is not required. Line 165 can be 
equipped with one or more back-flow valves, and/or heaters 
(not shown) for controlling the fluid flow to the exhaust 
control system 160. In alternate embodiments, exhaust con 
trol system 160 can be configured differently and coupled 
differently. The exhaust control system 160 can include an 
exhaust gas collection vessel (not shown) and can be used to 
remove contaminants from the processing fluid. Alternately, 
the exhaust control system 160 can be used to recycle the 
processing fluid. 

0035) In one embodiment, controller 180 can comprise a 
processor 182 and a memory 184. Memory 184 can be 
coupled to processor 182, and can be used for storing 
information and instructions to be executed by processor 
182. Alternately, different controller configurations can be 
used. In addition, controller 180 can comprise a port 185 that 
can be used to couple processing system 100 to another 
system (not shown). Furthermore, controller 180 can com 
prise any number of input and/or output devices (not 
shown). 

0036). In addition, one or more of the processing elements 
(110, 120, 130, 140,150, 160, and 180) can include memory 
(not shown) for storing information and instructions to be 
executed during processing and processors for processing 
information and/or executing instructions. For example, the 
memory may be used for storing temporary variables or 
other intermediate information during the execution of 
instructions by the various processors in the system. One or 
more of the processing elements (110, 120, 130, 140, 150, 
160, and 180) can comprise the means for reading data 
and/or instructions from a computer readable medium. In 
addition, one or more of the processing elements (110, 120, 
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130, 140, 150, 160, and 180) can comprise the means for 
writing data and/or instructions to the computer readable 
medium. 

0037 Memory devices can include at least one computer 
readable medium or memory for holding computer-execut 
able instructions programmed according to the teachings of 
the invention and for containing data structures, tables, 
records, or other data described herein. Controller 180 can 
use pre-process data, process data, and post-process data. 
For example, pre-process data can be associated with an 
incoming Substrate. This pre-process data can include lot 
data, batch data, run data, composition data, and history 
data. The pre-process data can be used to establish an input 
state for a wafer. Process data can include process param 
eters. Post processing data can be associated with a pro 
cessed substrate. 

0038. The processing system 100 can perform all or a 
portion of the processing steps of the invention in response 
to the controller 180 executing one or more sequences of one 
or more computer-executable instructions contained in a 
memory. Such instructions may be received by the controller 
180 from another computer, a computer readable medium, or 
a network connection. 

0.039 Stored on any one or on a combination of computer 
readable media, the present invention includes software for 
controlling the processing system 100, for driving a device 
or devices for implementing the invention, and for enabling 
the processing system 100 to interact with a human user 
and/or another system, Such as a factory system. Such 
software may include, but is not limited to, device drivers, 
operating systems, development tools, and applications soft 
ware. Such computer readable media further includes the 
computer program product of the present invention for 
performing all or a portion (if processing is distributed) of 
the processing performed in implementing the invention. 
0040. The term “computer readable medium' as used 
herein refers to any medium that participates in providing 
instructions to a processor for execution and/or that partici 
pates in storing information before, during, and/or after 
executing an instruction. A computer readable medium may 
take many forms, including but not limited to, non-volatile 
media, Volatile media, and transmission media. The term 
“computer-executable instruction' as used herein refers to 
any computer code and/or software that can be executed by 
a processor, that provides instructions to a processor for 
execution and/or that participates in storing information 
before, during, and/or after executing an instruction. 
0041 Controller 180, processor 182, memory 184 and 
other processors and memory in other system elements as 
described thus far can, unless indicated otherwise below, be 
constituted by components known in the art or constructed 
according to principles known in the art. The computer 
readable medium and the computer executable instructions 
can also, unless indicated otherwise below, be constituted by 
components known in the art or constructed according to 
principles known in the art. 
0042 Controller 180 can use the port 185 to obtain 
computer code and/or software from another system (not 
shown). Such as a factory system. The computer code and/or 
software can be used to establish a control hierarchy. For 
example, the processing system 100 can operate indepen 
dently, or can be controlled to some degree by a higher-level 
system (not shown). 
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0043. The controller 180 can use data from one or more 
of the system components to determine when to alter, pause, 
and/or stop a process. The controller 180 can use the data 
and operational rules to determine when to change a process 
and how to change the process, and rules can be used to 
specify the action taken for normal processing and the 
actions taken on exceptional conditions. Operational rules 
can be used to determine which processes are monitored and 
which data is used. For example, rules can be used to 
determine how to manage the data when a process is 
changed, paused, and/or stopped. In general, rules allow 
system and/or tool operation to change based on the 
dynamic state of the system 100. 
0044) Controller 180 can receive, send, use, and/or gen 
erate pre-process data, process data, and post-process data, 
and this data can include lot data, batch data, run data, 
composition data, and history data. Pre-process data can be 
associated with an incoming Substrate and can be used to 
establish an input state for a Substrate and/or a current state 
for a process module. Process data can include process 
parameters. Post processing data can be associated with a 
processed substrate and can be used to establish an output 
state for a substrate. 

0045. The controller 180 can use the pre-process data to 
predict, select, or calculate a set of process parameters to use 
to process the substrate 105. The pre-process data can 
include data describing the substrate 105 to be processed. 
For example, the pre-process data can include information 
concerning the Substrate’s materials, the number of layers, 
the materials used for the different layers, the thickness of 
materials in the layers, the size of Vias and trenches, and a 
desired process result. The pre-process data can be used to 
determine a process recipe and/or process model. A process 
model can provide the relationship between one or more 
process recipe parameters and one or more process results. 
A process recipe can include a multi-step process involving 
a set of process modules. Post-process data can be obtained 
at some point after the substrate 105 has been processed. For 
example, post-process data can be obtained after a time 
delay that can vary from minutes to days. 
0046) The controller 180 can compute a predicted state 
for the substrate 105 based on the pre-process data, the 
process characteristics, and a process model. For example, a 
pre-treatment model can be used along with a material type 
and thickness to compute a predicted time for the corrosion 
inhibiting process. In addition, a cleaning/rinsing rate model 
can be used along with a residue type and amount to 
compute a processing time for a cleaning/rinsing process. 

0047. In one embodiment, the substrate can comprise at 
least one of a semiconductor material, a metallic material, a 
polysilicon material, and a photoresist material. For 
example, the photoresist material can include photoresist 
and/or photoresist residue. One process recipe can include 
steps for depositing one or more corrosion-inhibiting mate 
rials onto patterned or un-patterned low-k material. Another 
process recipe can include steps for depositing one or more 
corrosion-inhibiting materials, removing photoresist mate 
rial, and/or removing the residues. 
0.048. It will be appreciated that the controller 180 can 
perform other functions in addition to those discussed here. 
The controller 180 can monitor the pressure, temperature, 
flow, or other variables associated with the processing 
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system 100 and take actions based on these values. For 
example, the controller 180 can process measured data, 
display data and/or results on a screen, determine a fault 
condition, determine a response to a fault condition, and 
alert an operator. The controller 180 can comprise a database 
component (not shown) for storing input and output data. 
0049 FIG. 2 illustrates an exemplary graph of pressure 
versus time for a Supercritical process step in accordance 
with an embodiment of the invention. In the illustrated 
embodiment, a graph 200 of pressure versus time is shown, 
and the graph 200 can be used to represent a supercritical 
pre-treatment process. Alternately, different pressures, dif 
ferent timing, and different sequences may be used for 
different processes. 
0050 Referring to FIGS. 1 and 2, prior to an initial time 
To the substrate 105 to be processed can be placed within 
the processing chamber 108 and the processing chamber 108 
can be sealed. During a pre-treatment process, a substrate 
105 having dielectric material and exposed metallic surfaces 
can be positioned in the chamber 108. In one embodiment, 
a Substrate can comprise exposed copper Vias and/or 
trenches. The Substrate, the processing chamber, and the 
other elements in the recirculation loop 115 (FIG. 1) can be 
heated to an operational temperature. For example, the 
operational temperature can range from 40 to 300 degrees 
Celsius. 

0051 During a first time 201, the processing chamber 
108 and the other elements in the recirculation loop 115 can 
be pressurized. For example, a Supercritical fluid, such as 
Substantially pure CO, can be used to pressurize the pro 
cessing chamber 108 and the other elements in the recircu 
lation loop 115 (FIG. 1). During time 201, a pump (not 
shown), can be started and can be used to circulate the 
supercritical fluid through the processing chamber 108 and 
the other elements in the recirculation loop 115 (FIG. 1). For 
example, the recirculation system 120 can comprise a recir 
culation pump. In an alternate embodiment, process chem 
istry may be injected during time 201. 
0.052. During a second time 202, process chemistry can 
be introduced. In one embodiment, when the pressure in the 
processing chamber 108 exceeds a critical pressure PC 
(1,070 psi), process chemistry can be injected into the 
processing chamber 108, using the process chemistry Supply 
system 130. For example, the injection(s) of the process 
chemistries can begin upon reaching about 1100-1200 psi. In 
alternate embodiments, process chemistry may be injected 
into the processing chamber 108 before the pressure exceeds 
the critical pressure PC (1,070 psi) using the process chem 
istry Supply system 130. In one embodiment, process chem 
istry is injected in a linear fashion, and the injection time can 
be based on a recirculation time. For example, the recircu 
lation time can be determined based on the length of the 
recirculation path and the flow rate. In other embodiments, 
process chemistry may be injected in a non-linear fashion. 
For example, process chemistry can be injected in one or 
more steps. 

0053. The process chemistry can include a pre-treating 
agent, or a cleaning agent, or a rinsing agent, or a drying 
agent, or a combination thereof that is injected into the 
Supercritical fluid. One or more injections of process chem 
istries can be performed during time 202 to generate a 
Supercritical processing solution with the desired concen 
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trations of chemicals. The process chemistry, in accordance 
with the embodiments of the invention, can also include one 
or more carrier solvents. 

0054 During the second time 202, the supercritical pro 
cessing Solution can also be re-circulated over the Substrate 
105 and through the processing chamber 108 using the 
recirculation system 120, such as described above. In one 
embodiment, process chemistry is not injected during the 
second time 202. Alternatively, process chemistry may be 
injected into the processing chamber 108 before the second 
time 202 or after the second time 202. 

0055. In one embodiment, the process chemistry used 
during one or more steps in a corrosion inhibiting pre 
treatment process can include a high polarity solvent. Sol 
vents, such as alcohols and water, can be used. In another 
embodiment, the process chemistry used can include alco 
hol, acetic acid, and water. 
0056. The processing chamber 108 can operate at a 
pressure above 2,200 psi during the second time 202. For 
example, the pressure can range from approximately 2,500 
psi to approximately 3,500 psi, but can be any value So long 
as the operating pressure is Sufficient to maintain Supercriti 
cal conditions. The Supercritical conditions within the pro 
cessing chamber 108 and the other elements in the recircu 
lation loop 115 (FIG. 1) are maintained during the second 
time 202, and the Supercritical processing solution continues 
to be circulated over the substrate and through the process 
ing chamber 108 and the other elements in the recirculation 
loop 115 (FIG. 1). A pump (not shown), can be used to 
regulate the flow of the Supercritical processing Solution 
through the processing chamber 108 and the other elements 
in the recirculation loop 115 (FIG. 1). 
0057. In one embodiment, during the second time 202, 
the pressure can be substantially constant. Alternately, the 
pressure may have different values during different portions 
of the second time 202. 

0058. In one embodiment, the process chemistry used 
during one or more steps in a corrosion inhibiting process 
can be injected at a pressure above approximately 2200 psi 
and circulated at a pressure above approximately 2700 psi. 
In an alternate embodiment, the process chemistry used 
during one or more steps in a corrosion inhibiting process 
can be injected at a pressure above approximately 2500 psi 
and circulated at a pressure above approximately 2500 psi. 
0059. During a third time 203, a push-through process 
can be performed. In an alternate embodiment, a push 
through process may not be required after each corrosion 
inhibiting step. During the third time 203, a new quantity of 
Supercritical carbon dioxide can be fed into the processing 
chamber 108 and the other elements in the recirculation loop 
115 from the high-pressure fluid supply system 140, and the 
Supercritical corrosion inhibiting Solution along with pro 
cess residue suspended or dissolved therein can be displaced 
from the processing chamber 108 and the other elements in 
the recirculation loop 115 through the exhaust control sys 
tem 160. In an alternate embodiment, supercritical carbon 
dioxide can be fed into the recirculation system 120 from the 
high-pressure fluid Supply system 140, and the Supercritical 
corrosion inhibiting solution along with process residue 
suspended or dissolved therein can be displaced from the 
processing chamber 108 and the other elements in the 
recirculation loop 115 through the exhaust control system 
160. 
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0060. In one embodiment, at least three decompression 
cycles can be used after a corrosion inhibiting process. In an 
alternate embodiment, one or more decompression cycles 
may be used after a corrosion inhibiting process. 

0061. In the illustrated embodiment shown in FIG. 2, a 
single second time 202 is followed by a single third time 
203, but this is not required. In alternate embodiments, other 
time sequences may be used to process a Substrate. 
0062. During a fourth time 204, a decompression process 
can be performed. In an alternate embodiment, a decom 
pression process is not required. During the fourth time 204. 
the processing chamber 108 can be cycled through one or 
more decompression cycles and one or more compression 
cycles. The pressure can be cycled between a first pressure 
and a second pressure one or more times. In alternate 
embodiments, the first pressure and a second pressure can 
vary. For example, this can be accomplished by lowering the 
pressure to below approximately 2,500 psi and raising the 
pressure to above approximately 2,500 psi. In one embodi 
ment, the pressure can be lowered by venting through the 
exhaust control system 160. The pressure can be increased 
by adding high-pressure carbon dioxide. In an alternate 
embodiment, during a portion of the fourth time 204, one or 
more additional pressures may be established. 
0063 Process steps corresponding to times 202, 203, and 
204 can be repeated a number of times to achieve a desired 
process result, and a unique process recipe can be estab 
lished for each different combination of the process steps. A 
process recipe can be used to establish the process param 
eters used during the different process recipes to deposit 
different corrosion-inhibiting materials. In addition, the pro 
cess parameters can be different during the different process 
steps based on the type of corrosion inhibiting process being 
performed. For example, a process recipe established for 
depositing corrosion-inhibiting material on one type of 
substrate from one manufacturer line can be different from 
the process recipe established for depositing corrosion 
inhibiting material on another type of Substrate from a 
different manufacturer line. In addition, different recipes can 
be used for isolated and nested structures. 

0064. In one embodiment, a corrosion inhibiting process 
can be performed followed by at least three decompression 
cycles when processing a substrate with dielectric material 
thereon. In an alternate embodiment, one or more decom 
pression cycles may be used after a corrosion inhibiting 
process. 

0065 During the fifth time 205, a cleaning process can be 
performed. In the illustrated embodiment, a single step 
cleaning process is shown, but this is not required. Alter 
nately, a cleaning process may not be required or a multi 
step cleaning process may be performed. In another embodi 
ment, a variable pressure cleaning process may be 
performed. For example, this can be accomplished by low 
ering the pressure to below approximately 2,500 psi and 
raising the pressure to above approximately 2,500 psi. The 
pressure can be increased by adding high-pressure carbon 
dioxide. 

0066. In one embodiment, a cleaning pressure is estab 
lished during the fifth time 205 using supercritical carbon 
dioxide. For example, the processing chamber can be pres 
surized to above approximately 2500 psi. In addition, a 
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cleaning chemistry can be introduced into the processing 
chamber. Then, the cleaning chemistry can be recirculated 
within the processing chamber 108 for selected period of 
time to remove the remaining portions of the corrosion 
inhibiting chemistry and/or residue from a surface of the 
substrate. In one embodiment, the selected period of time is 
less than about three minutes. Alternately, the selected 
period of time may vary from approximately ten seconds to 
approximately ten minutes. Furthermore, additional clean 
ing chemistry and/or Supercritical fluid may be provided. 

0067. In an alternate embodiment, the cleaning chemistry 
may be injected at a lower pressure; the pressure of the 
processing chamber can be increased; and the cleaning 
chemistry can be recirculated within the processing chamber 
for a period of time. 
0068. During a sixth time 206, a decompression process 
can be performed. In an alternate embodiment, a decom 
pression process is not required. During the sixth time 206, 
the processing chamber 108 can be cycled through one or 
more decompression cycles and one or more compression 
cycles. The pressure can be cycled between a first pressure 
and a second pressure one or more times. In alternate 
embodiments, the first pressure and a second pressure can 
vary. For example, this can be accomplished by lowering the 
pressure to below approximately 2,500 psi and raising the 
pressure to above approximately 2,500 psi. In one embodi 
ment, the pressure can be lowered by venting through the 
exhaust control system 160, and the pressure can be 
increased by adding Supercritical carbon dioxide. 
0069 Process steps 205 and 206 can be repeated a 
number of times to achieve a desired process result, and 
different cleaning recipes can be established for each dif 
ferent combination of the process parameters. The recipe for 
a corrosion-inhibiting process can be used to establish the 
corrosion-inhibiting chemistry, the corrosion-inhibiting pro 
cess time, and number of decompression cycles. 
0070. In one embodiment, the process chemistry used 
during one or more steps in the cleaning process used with 
a Substrate having low-k and/or ultra-low-k material and 
exposed copper Surfaces can be injected at a pressure above 
approximately 2200 psi and circulated at a pressure above 
approximately 2700 psi. In an alternate embodiment, the 
process chemistry used during one or more steps in the 
cleaning process used with a Substrate having low-k and/or 
ultra-low-k material and exposed copper Surfaces may be 
injected at a pressure above approximately 2500 psi and 
circulated at a pressure above approximately 2500 psi. 
0071. In one embodiment, processing a first type of 
Substrate can require a first sequence of processes. For 
example, a first sequence of processes can include a first 
corrosion-inhibiting step followed by a first cleaning step, a 
second cleaning, and a third cleaning step. In addition, the 
corrosion-inhibiting chemistry can include benzotriazole 
(BTA) isopropyl alcohol (IPA) and supercritical carbon 
dioxide, and the cleaning chemistry can include 2-butanone 
peroxide and Supercritical carbon dioxide. 

0072 Process steps 202, 203, 204, 205, and 206 can be 
repeated a number of times to achieve a desired process 
result for a particular material, and different combinations of 
corrosion-inhibiting recipes and cleaning recipes can be 
established for each different combination of the process 
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parameters. A cleaning/rinsing recipe can be used to estab 
lish the cleaning/rinsing chemistry, cleaning/rinsing time, 
and number of decompression cycles. 

0073. During a seventh time 207, one or more additional 
processing steps can be performed. In an alternate embodi 
ment, an additional processing step is not required. During 
the seventh time 207, a drying step, a rinsing step, a cleaning 
step, a push-through step, a pore sealing step, a dielectric 
repair step, or an etching step, or a combination thereof can 
be performed. 

0074 During an eighth time 208, one or more decom 
pression cycles and one or more compression cycles can be 
performed as described above. In an alternate embodiment, 
additional decompression cycles and compression cycles 
may not be required. 

0075. During a ninth time 209, the processing chamber 
108 can be returned to lower pressure. For example, after the 
decompression and compression cycles are complete, then 
the processing chamber can be vented or exhausted to a 
transfer system pressure. For Substrate processing, the cham 
ber pressure can be made Substantially equal to the pressure 
inside of a transfer system (not shown) coupled to the 
processing chamber. In one embodiment, the substrate 105 
can be moved from the processing chamber into the transfer, 
and moved to a second process apparatus or module to 
continue processing. 

0076. In the illustrated embodiment shown in FIG. 2, the 
pressure returns to an initial pressure Po, but this is not 
required for the invention. In alternate embodiments, the 
pressure does not have to return to Po, and the process 
sequence can continue with additional steps corresponding 
to the times 201, 202, 203, 204, 205, 206, 207, and/or 208. 

0077. The graph 200 is provided for exemplary purposes 
only. It will be understood by those skilled in the art that a 
Supercritical process can have any number of steps having 
different time/pressures or temperature profiles without 
departing from the scope of the invention. Further, any 
number of cleaning and rinse processing sequences with 
each step having any number of compression and decom 
pression cycles are contemplated. In addition, as stated 
previously, concentrations of various chemicals and species 
within a Supercritical processing solution can be readily 
tailored for the application at hand and altered at any time 
within a Supercritical processing step. 

0078 FIG. 3 illustrates a flow chart of a method of 
performing a Supercritical corrosion inhibiting process on a 
substrate in accordance with embodiments of the present 
invention. Procedure 300 can start at the step 305. 

0079 Referring to FIGS. 1-3, the substrate to be pro 
cessed can be placed within the processing chamber 108 and 
the processing chamber 108 can be sealed. During a Super 
critical corrosion inhibiting process, the substrate 105 being 
processed can comprise semiconductor material, dielectric 
material, metallic material, photoresist material, and can 
have photoresist residue thereon. The substrate 105, the 
processing chamber 108, and the other elements in the 
recirculation loop 115 can be heated to an operational 
temperature. For example, the operational temperature can 
range from approximately 40 degrees Celsius to approxi 
mately 300 degrees Celsius. In some examples, the tem 
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perature can range from approximately 80 degrees Celsius to 
approximately 150 degrees Celsius. 

0080. In addition, the processing chamber 108 and the 
other elements in the recirculation loop 115 can be pressur 
ized. For example, a Supercritical fluid, Such as Substantially 
pure CO, can be used to pressurize the processing chamber 
108 and the other elements in the recirculation loop 115. A 
pump (not shown), can be used to circulate the Supercritical 
fluid through the processing chamber 108 and the other 
elements in the recirculation loop 115. 
0081. In 310, a corrosion inhibiting process can be per 
formed. In one embodiment, a Supercritical corrosion inhib 
iting process can be performed. Alternately, a non-Super 
critical corrosion inhibiting process can be performed. In 
one embodiment, a Supercritical corrosion inhibiting process 
310 can include recirculating the corrosion inhibiting chem 
istry within the processing chamber 108. Recirculating the 
corrosion inhibiting chemistry over the substrate 105 within 
the processing chamber 108 can comprise recirculating the 
corrosion inhibiting chemistry for a period of time to deposit 
one or more corrosion inhibiting materials onto the Sub 
Strate. 

0082 In one embodiment, one or more push-through 
steps can be performed as a part of the corrosion inhibiting 
process. During a push-through step, a new quantity of 
Supercritical carbon dioxide can be fed into the processing 
chamber 108 and the other elements in the recirculation loop 
115 from the high-pressure fluid supply system 140, and the 
Supercritical corrosion inhibiting solution along with the 
process byproducts suspended or dissolved therein can be 
displaced from the processing chamber 108 and the other 
elements in the recirculation loop 115 through the exhaust 
control system 160. In another embodiment, supercritical 
carbon dioxide can be fed into the recirculation system 120 
from the high-pressure fluid supply system 140, and the 
Supercritical corrosion inhibiting Solution along with pro 
cess byproducts suspended or dissolved therein can also be 
displaced from the processing chamber 108 and the other 
elements in the recirculation loop 115 through the exhaust 
control system 160. In an alternate embodiment, a push 
through step is not required during a cleaning step. 

0083. In one embodiment, dielectric material can be 
processed and one or more corrosion inhibiting materials 
can be applied to the patterned dielectric material on the 
Substrate using process chemistry that includes one or more 
inhibitors, such as BTA, and one or more solvents, such as 
IPA. 

0084. In 315, a query is performed to determine when the 
corrosion inhibiting process has been completed. When the 
corrosion inhibiting process is completed, procedure 300 
can branch 317 to 320 and continues. When the corrosion 
inhibiting process is not completed, procedure 300 branches 
back 316 to 310 and the corrosion inhibiting process con 
tinues. One or more extraction steps can be performed 
during a corrosion inhibiting process. For example, different 
chemistries, different concentrations, different process con 
ditions, and/or different times can be used in different 
corrosion inhibiting process steps. 
0085. In 320, a decompression process can be performed 
while maintaining the processing system in a Supercritical 
state. In one embodiment, a two-pressure process can be 
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performed in which the two pressures are above the critical 
pressure. Alternately, a multi-pressure process can be per 
formed. In another embodiment, a decompression process is 
not required. During a decompression process, the process 
ing chamber 108 can be cycled through one or more decom 
pression cycles and one or more compression cycles. The 
pressure can be cycled between a first pressure and a second 
pressure one or more times. In alternate embodiments, the 
first pressure and/or a second pressure can vary. In one 
embodiment, the pressure can be lowered by venting 
through the exhaust control system 160. For example, this 
can be accomplished by lowering the pressure to below 
approximately 2,500 psi and raising the pressure to above 
approximately 2,500 psi. The pressure can be increased by 
adding high-pressure carbon dioxide. 
0086. In 325, a query is performed to determine when the 
decompression process 320 has been completed. When the 
decompression process is completed, procedure 300 can 
branch 327 to 330, and procedure 300 can continue on to 
step 330 if no additional corrosion inhibiting steps are 
required. When the decompression process is completed and 
additional corrosion-inhibiting steps are required, procedure 
300 can branch 328 back to 310, and procedure 300 can 
continue by performing additional corrosion inhibiting steps 
as required. 
0087 When the decompression process is not completed, 
procedure 300 can branch back 326 to 320 and the decom 
pression process continues. One or more pressure cycles can 
be performed during a decompression process. For example, 
different chemistries, different concentrations, different pro 
cess conditions, and/or different times can be used in dif 
ferent pressure steps. 
0088. In one embodiment, three to six decompression and 
compression cycles can be performed after the corrosion 
inhibiting process is performed. 

0089. In 330, a cleaning process can be performed. In one 
embodiment, a single pressure cleaning process can be 
performed. Alternately, a multi-pressure cleaning process 
can be performed. In another embodiment, a variable pres 
Sure cleaning process can be performed. In one embodiment, 
the method of performing a cleaning process 330 can 
comprise the step of pressurizing the processing chamber 
108 with gaseous, liquid, Supercritical, or near-supercritical 
carbon dioxide. For example, the processing chamber can be 
pressurized to above approximately 2200 psi. Next, a clean 
ing chemistry can be introduced into the processing cham 
ber. In the next step, the pressure of the processing chamber 
can be increased. Then, the cleaning chemistry can be 
recirculated within the processing chamber for a first period 
of time to remove by-products of the corrosion inhibiting 
process from the process chamber and from one or more 
surfaces of the substrate. It should be appreciated that 
“remove by-products' can also encompass removing post 
etch and/or post-ash residue. In one embodiment, the first 
period of time is less than about three minutes. Alternately, 
the first period of time may vary from approximately ten 
seconds to approximately ten minutes. 
0090. In an alternate embodiment, one or more push 
through steps (not shown) can be performed as a part of the 
cleaning process. During a push-through step, a new quan 
tity of supercritical carbon dioxide can be fed into the 
processing chamber 108 and the other elements in the 
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recirculation loop 115 from the high-pressure fluid supply 
system 140, and the Supercritical cleaning solution along 
with process residue suspended or dissolved therein can be 
displaced from the processing chamber 108 and the other 
elements in the recirculation loop 115 through the exhaust 
control system 160. In another embodiment, supercritical 
carbon dioxide can be fed into the recirculation system 120 
from the high-pressure fluid supply system 140, and the 
Supercritical cleaning Solution along with process residue 
suspended or dissolved therein can also be displaced from 
the processing chamber 108 and the other elements in the 
recirculation loop 115 through the exhaust control system 
160. 

0091. In 335, a query is performed to determine when the 
cleaning process 330 has been completed. When the clean 
ing process is completed, procedure 300 can branch 337 to 
340, and procedure 300 can continue on to step 340 if no 
additional corrosion inhibiting steps are required. When the 
cleaning process is completed and additional corrosion 
inhibiting steps are required, procedure 300 can branch 338 
back to 310, and procedure 300 can continue by performing 
corrosion inhibiting steps as required. 
0092. When the cleaning process is not completed, pro 
cedure 300 can branch back 336 to 330 and the cleaning 
process can continue. One or more cleaning cycles can be 
performed during a cleaning process. For example, different 
chemistries, different concentrations, different process con 
ditions, and/or different times can be used in different 
pressure steps. 

0093. In 340, a decompression process can be performed. 
In one embodiment, a two-pressure process can be per 
formed. Alternately, a multi-pressure process can be per 
formed. In another embodiment, decompression process 340 
is not required. During a decompression process, the pro 
cessing chamber 108 can be cycled through one or more 
decompression cycles and one or more compression cycles. 
The pressure can be cycled between a first pressure and a 
second pressure one or more times. In alternate embodi 
ments, the first pressure and/or a second pressure can vary. 
In one embodiment, the pressure can be lowered by venting 
through the exhaust control system 160. For example, this 
can be accomplished by lowering the pressure to below 
approximately 2,500 psi and raising the pressure to above 
approximately 2,500 psi. The pressure can be increased by 
adding high-pressure carbon dioxide. 
0094. In 345, a query is performed to determine when the 
decompression process 340 has been completed. When the 
decompression process 340 is completed, procedure 300 can 
branch 347 to 350, and procedure 300 can continue on to 
step 350 if no additional corrosion inhibiting steps are 
required. 
0095. When the decompression process 340 is completed 
and additional corrosion-inhibiting steps are required, pro 
cedure 300 can branch 328 back to 310, and procedure 300 
can continue by performing an additional corrosion inhib 
iting steps as required. In one embodiment, Substantially the 
same corrosion inhibiting process recipe can be performed 
one or more times. For example, a process chemistry com 
prising BTA and IPA can be used one or more steps in a 
corrosion-inhibiting process for Vias and trenches having 
dimensions ranging from approximately 0.01 micron to 
approximately 2.0 micron. 
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0096. When the decompression process 340 is completed 
and additional cleaning is required, procedure 300 can 
branch 348 back to 330, and procedure 300 can continue by 
performing an additional cleaning process. In one embodi 
ment, Substantially the same cleaning process recipe can be 
performed one or more times. 
0097 When the decompression process is not completed, 
procedure 300 branches back 346 to 340 and the decom 
pression process continues. One or more pressure cycles can 
be performed during a decompression process. For example, 
different chemistries, different concentrations, different pro 
cess conditions, and/or different times can be used in dif 
ferent pressure steps. 
0098. In 350, a venting process can be performed. In one 
embodiment, a variable pressure venting process can be 
performed. Alternately, a multi-pressure venting process can 
be performed. During a venting process, the pressure in the 
processing chamber 108 can be lower to a pressure that is 
compatible with a transfer system pressure. In one embodi 
ment, the pressure can be lowered by venting through the 
exhaust control system 160. 
0099 Procedure 300 ends in 395. 
0100 FIG. 4 illustrates exemplary results for processes 
performed in accordance with an embodiment of the inven 
tion. Scanning Electron Microscopy (SEM) images are 
shown for an embodiment using BTA. The top images show 
extensive oxidation or corrosion of exposed metal Surfaces 
of a patterned wafer Substrate resulting from a Supercritical 
carbon dioxide cleaning step. The lower images show 
greatly reduced oxidation or corrosion on the exposed metal 
surfaces of the patterned wafer that has been pretreated prior 
to the Supercritical cleaning process, in accordance with the 
embodiments of the invnetion. 

0101 While the invention has been described in terms of 
specific embodiments incorporating details to facilitate the 
understanding of the principles of construction and opera 
tion of the invention, such reference herein to specific 
embodiments and details thereof is not intended to limit the 
Scope of the claims appended hereto. It will be apparent to 
those skilled in the art that modifications may be made in the 
embodiments chosen for illustration without departing from 
the spirit and scope of the invention. 

What is claimed is: 
1. A method of processing a Substrate having a patterned 

doped layer thereon, the method comprising the steps of: 

positioning the Substrate on a Substrate holder in a pro 
cessing chamber, and 

performing a corrosion inhibiting process using a first 
Supercritical fluid comprising Supercritical CO and a 
corrosion inhibiting chemistry. 

2. The method of claim 1, wherein the substrate comprises 
semiconductor material, metallic material, dielectric mate 
rial, or ceramic material, or a combination of two or more 
thereof, a portion of metallic material being exposed metal 
lic material. 

3. The method of claim 2, wherein the dielectric material 
comprises a low-k material, or ultra low-k material, or a 
combination thereof. 
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4. The method of claim 2, wherein the exposed metallic 
material comprises copper (Cu), tantalum (Ta), cobalt (Co), 
or a combination thereof. 

5. The method of claim 1, wherein the corrosion inhibiting 
chemistry comprises an inhibitor and a co-solvent. 

6. The method of claim 5, wherein the inhibitor comprises 
a nitrogen-based inhibitor or a sulfur-based inhibitor. 

7. The method of claim 5, wherein the inhibitor comprises 
2-aminopyrimidine (AP), 2-amino-5-mercapto-1,3,4-thia 
diazole (AMT), benzotriazole (BTA), 5,6-dimethylbenzimi 
dazole (DB), 2-mercaptobenzimidazole (MBI), 2-mercapto 
benzoxazole (MBO), 2-mercaptopyrimidine (MP) and 
2-mercaptobenzothiazole (MBT). 

8. The method of claim 1, wherein the co-solvent com 
prises an alcohol. 

9. The method of claim 8, wherein the alcohol comprises 
isopropyl alcohol (IPA). 

10. The method of claim 1, further comprising performing 
a cleaning process using a second Supercritical fluid com 
prising Supercritical CO and a cleaning chemistry. 

11. The method of claim 10, wherein the cleaning chem 
istry comprises a peroxide. 

12. The method of claim 11, wherein the cleaning chem 
istry comprises 2-butanone peroxide. 

13. The method of claim 10, wherein the cleaning chem 
istry comprises an acid and a co-solvent. 

14. The method of claim 1, wherein the step of performing 
a corrosion inhibiting process comprises: 

pressurizing the processing chamber to a first pressure; 
introducing the first Supercritical fluid into the processing 

chamber; 
changing the processing chamber pressure to a second 

pressure; and 
recirculating the first supercritical fluid within the pro 

cessing chamber for a first period of time. 
15. The method of claim 14, wherein the second pressure 

is equal to or greater than the first pressure. 
16. The method of claim 15, wherein the first pressure is 

below approximately 2700 psi and the second pressure is 
above approximately 2700 psi. 

17. The method of claim 14, wherein the second pressure 
is less than the first pressure. 

18. The method of claim 14, wherein the first period of 
time is in a range of thirty seconds to ten minutes. 

19. The method of claim 14, wherein the step of perform 
ing a corrosion inhibiting process further comprises per 
forming a series of decompression cycles. 

20. The method of claim 19, wherein the step of perform 
ing a series of decompression cycles comprises performing 
one-to-six decompression cycles. 

21. The method of claim 14, wherein the step of perform 
ing a corrosion inhibiting process further comprises per 
forming a push-through process wherein the processing 
chamber is pressurized to an elevated pressure and vented to 
push the corrosion inhibiting chemistry out of the processing 
chamber after recirculating the corrosion inhibiting chem 
istry. 

22. The method of claim 21, wherein the elevated pressure 
is above approximately 3000 psi. 

23. The method of claim 10, wherein the step of perform 
ing a cleaning process comprises the steps of: 
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pressurizing the processing chamber to a third pressure; 
introducing the second Supercritical fluid into the pro 

cessing chamber, and 
recirculating the second supercritical fluid within the 

processing chamber for a second period of time. 
24. The method of claim 23, wherein the second period of 

time is in a range of thirty seconds to ten minutes. 
25. The method of claim 23, wherein the step of perform 

ing a cleaning process further comprises performing a series 
of decompression cycles. 

26. The method of claim 25, wherein the step of perform 
ing a series of decompression cycles comprises performing 
one-to-six decompression cycles. 

27. The method of claim 23, wherein the step of step of 
performing a cleaning process further comprises performing 
a push-through process wherein the processing chamber is 
pressurized to an elevated pressure to push the cleaning 
chemistry out of the processing chamber after recirculating 
the cleaning chemistry within the processing chamber. 

28. The method of claim 27, wherein the elevated pressure 
is above approximately 3000 psi. 

29. The method of claim 1, further comprising: 
pressurizing the processing-chamber to a first cleaning 

pressure; 

introducing a cleaning chemistry into the processing 
chamber; and 
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recirculating the cleaning chemistry within the processing 
chamber. 

30. The method of claim 29, further comprises performing 
a series of decompression cycles after recirculating the 
cleaning chemistry. 

31. The method of claim 29, further comprises performing 
a push-through process wherein the processing chamber is 
pressurized to an elevated pressure to push the cleaning 
chemistry out of the processing chamber after recirculating 
the cleaning chemistry. 

32. The method of claim 31, further comprises performing 
a series of decompression cycles after performing a push 
through process. 

33. The method of claim 10, further comprising the step 
of performing an additional process after performing the 
cleaning process. 

34. The method of claim 33, wherein the additional 
process comprises a drying step, a rinsing step, a cleaning 
step, a push-through step, a decompression cycle, a pore 
sealing step, a dielectric repair step, or an etching step, or a 
combination of two or more thereof. 

35. The method of claim 1 further comprising the step of 
venting the processing chamber after performing the corro 
sion inhibiting process. 


